Introduction: As per Oman government's health report (2013) 
Introduction
Universally, Diabetes Mellitus (DM) prevalence is expected to grow at around 592 million by the year 2035, from 382 million reported in 2013. Diabetic Retinopathy (DR) is one of the leading causes of vision impairment or loss, especially in the 20-74 age group. The condition shows systemic as well as ocular involvement. The systemic complications such as 'cardiovascular, neural and renal' involvements are commonly observed (Al Zarea, 2016) . Cataract, Glaucoma, retinopathy and macular edema are the ocular complications secondary to DM (Nei.nih.gov, 2018) .
DM prevalence in Oman is on rise (Khandekar et al., R., 2003) . As per the governmental report, in 2013, DM prevalence in Omani population is 12.3% among the age group of 18 and above. Out of the total diabetic population, 10% of the population is affected by visual impairment associated with DR. The country maintains, a National DM Register and follows World Health Organization's recommended managerial guidelines. Health promotion and provision of the treatment for DM and DR are provided through primary health centers (Khandekar, 2015) .
Noncompliance with the regular checkup to screen the associated disease complication and or treatment, could lead to further irreversible sight-threatening ocular conditions. This can further negatively affect the vision-related quality of life and also create an economic burden to the individual and his family. Establishing the vision rehabilitative services are also recommended by the health program auditors ISSN: 2520-3134 (Khandekar, 2015) . Hence, to ensure the program success, it is important that the community is aware of the condition and its severity causing a socioeconomic impact. Knowledge related to regular screening, preventive measures, available treatment options and visual rehabilitative services for patients with the sight-threatening condition, is also important.
Many people with early-onset DR do not complain of any symptoms (M'Kiunga et al., K., 2017). Retinopathy in these cases keeps developing to a higher complicated level (Al Zarea, 2016) . Edema due to the accumulation of fluid in the retina post leakage can result in a decreasing central vision (Shetgar et al., 2015) . Retinal detachment can also be observed as severe complication of diabetic eye disease. Edema is usually painless and can have no or few symptoms at an early stage. The symptoms could be the primarily blurred vision but must be dealt promptly to prevent irreversible degenerative changes (Al Rasheed, 2017) .The complication of DR is exacerbated in those who do not receive guidelines for medical care, DM prevention, attention to the symptoms and the probable personal neglect. The effect of DR on physical performance and role constraints ability to perform daily activities, work efficacy, participation in social life and recreational activities. Hence, it is recommended that all individuals affected with DM to undergo periodic ocular examinations and prevent future complications (Webeye.ophth.uiowa.edu, 2017).
With the higher prevalence and increased diagnostic efficacies of health care systems countrywide, DM has taken one of the leadership positions for causing a public health challenge (Shetgar et al., 2015) . It has estimated total prevalence of 10%, increasing up to 30% in the elderly population. El Haddad (1998), found the prevalence of DR in 42.4% of the referred patients. Further, the author also discovered that DR was more prevalent in Omani male population compared to females.
The increasing prevalence of DR is posing a significant eye health challenge (Khandekar et al., 2003) . Unfortunately, the eye disease burden causes a tremendous effect on the individual's quality of life, if not treated at an early stage (Webeye.ophth.uiowa.edu, 2017). Many patients report to the eye health facilities at an advanced stage of DR (Al Rasheed et al., 2017) . Level of accessibility, affordability, and awareness were the attributes for the nonattendance to eye health centers at an early stage (Khandekar et al., 2003) . Out of these, lack of awareness is considered as the most important factor (Webeye.ophth.uiowa.edu, 2017).
In summary, DR can lead to irreversible vision loss. Omani old as well as young population, are at a higher risk of DM and DR. Early diagnosis and timely management of the condition play a pivotal role. Awareness regarding the condition within the affected or at-risk population is one of the critical factors for its detection and reduction of the overall disease burden. There are limited studies conducted in Al-Batinah region, to evaluate the community's, DR related awareness and knowledge. Understanding this disease related educational level, could be crucial to design further health promotional activities and or to form the future eye health policies.
Materials and methods

Materials
A self-designed and validated questionnaire was used to evaluate the awareness and knowledge among the involved participants. The survey was prepared in English and further translated into Arabic. The translation was validated by Arabic language expert.
Questionnaire design
A questionnaire was designed through a thorough literature review. The first part of the survey obtained the demographic details of the participants as well as patient's current diabetic status. The second part of the questionnaire consists of questions collecting patient categorical or open-ended responses. The questions were focused on understanding the patient's awareness and knowledge about ocular effects of DM, the importance of eye examination, treatment and rehabilitative options available for the management of DR. Participant's awareness about DR is self-declared. The questionnaire was validated by the subject experts. Field investigator was trained to conduct the survey. Participant's responses were obtained through the questionnaire and were compared with the model answers.
It was a cross-sectional, questionnaire-based, prospective study. The study proposal obtained the necessary permissions from the Research and Ethics Committee, College of Health Sciences, University of Buraimi. The study included participants with different age, gender, occupation, socioeconomic background and participants with and without DM or DR. Prior consent was obtained from all the interested participants eligible for the study.
Participants
The study involved 100 participants residing in Al Batinah Governorate aged 16 years and above. The study was conducted from September 2017 until December 2017. The participants were selected randomly from the concerned population, having different age group and socioeconomic profile.
Methods
This study included 100 randomly selected native, Al Batinah residents. Participants with different age, gender, occupation, socioeconomic background and with or without DM or DR, were included in the study. Non-willing participants, age less than 16 years, participants involved with eye care services and individuals residing outside Al-Batinah region were excluded. The self-designed questionnaire collected responses from participants on the same day.
Data analysis
Participant's responses were obtained using hard copies. The data was also stored in soft copy using Microsoft Excel 2013. Statistical Package for Social Sciences (SPSS) version 21 was used to perform the descriptive analysis. Table 1 represents the demographic profile of the involved participants. Out of 100 samples, 33 were males and 67 were females. Most of the participants were between the age group of 16 -35 years and were graduates. Only 17 participants were related to medical field by education and or occupation. All participants were native and were residing in Al-Batinah region of Oman 
Results
Demographic profile of the involved participants
Participants diabetic profile and the source of information
Awareness related to DR considered in the study is the self-declared. All participants have heard of DR. Relative or friend was the major information source for 51% of participants, followed by 22 % who received information on DR from eye care professionals. Newspapers, were the least observed source of information (9%). 16 % and 1 % of total participants had type 2 and type 1, DM respectively. The duration of diabetic in these participants ranged from 5 to 17 years. 93 % had a family history of DM. 
DM and eye health-knowledge related questions
81% of all the participants knew that DM could affect eyes and 49% stated that the vision can be affected. All involved participants did not know the ocular effects of DM apart from vision. Only 13 % participants knew that both types of DM can affect vision. A high percentage (94 %) of participants knew that even controlled DM could affect the eye. The analysis showed that 59 % of participants were aware that when the vision is affected, it would be hardly regained. A group representing 35 % agreed for the level of ocular complications due to the condition as associated with the duration of DM (Refer to the Table 3 ). 
Prevention, treatment and other management related knowledge about DR
Only 59% felt the importance of ocular examination once an individual is affected by DM and out of them, 66.10 % mentioned that they should visit the eye care practitioner only when the vision is affected. This contributes to 39% of the total study population. A high percentage of (94%) participants believe that the eye care visit can be avoided if DM is under control.
Majority of the participants (88%) agreed that the DR can be prevented with a managed diet. Agreement on the use of medication, laser and surgery as a part of the treatment, was observed to be 29%, 62%, and 70% respectively. Only 14 % population knew that visual rehabilitation can be used as a managerial option for the irreversible visual impairment occurred due to the condition. However, all of them did not know the type of available visual rehabilitation modes. 
Discussion
This study aimed to evaluate awareness and knowledge of DR among Al-Batinah population, Oman. The awareness regarding DR was self-declared. Majority of this study participants were females, contributing to 67%, and men were 33%. A study done by Al Zarea (2016) , in Saudi Arabia, had a higher percentage of men (57.17%) compared to females. This study has a higher population of young adults in contrast to the study done by Al Zarea (2016) which had the majority of the older population. Awareness and knowledge about DR could differ in different age or gender. This could be due to the higher experience or higher percentage of exposure to the disease in the older population. Also, the gender-wise difference could be observed in different regions probability due to contextual differences in availing health care facilities.
Awareness and knowledge of DR
The DR awareness in this study is defined as participants, having heard of DR. All the study population has heard of DR. This is higher than the other studies done by Martha et. Al. .3%, 61%, 37.04% and 37 % respectively. Interestingly, in the study by Alasiri and Bafaraj (2016), Type 1 diabetic patients had a significantly higher awareness than Type 2. This is dissimilar to our findings which could be due to the smaller sample size of Type 1 diabetic participant in our study. The demographic awareness variation also exists which can be observed with lower awareness percentage (37%) in a study done in Nepal (Thapa, 2012) . In our study, participants were from different age groups, gender and with the different diabetic profile. Still, the higher awareness level reflects that in the study awareness is independent of the socioeconomic or diabetic health profile of the candidates.
Knowledge related to DR
Variations in knowledge regarding prevention, treatment and other managerial options of DR are observed in the study. For instance, controlling diet as a preventive measure of DR was found to be 88%, whereas only 6% knew the importance of ocular examination even with the controlled status of DM. The knowledge variability could be multifactorial and can be explored separately. Khandekar et al. (2010) , observed that the age, region and duration of DM as responsible factors for the knowledge level.
Source of information
In this study, relatives and friends were the most common knowledge source (51%), whereas in a study done in Nepal by Thapa et al. (2012) , stated physicians as the most common source with a similar percentage. Even lowest availed informative source in the later study was the radio. None of this study participant acquired information through the radio and very few receiving the information through newspapers (9%). An appropriate platform needs to be identified while distributing DR related health information. 
Knowledge related ocular effects of DM
In this study, the knowledge regarding ocular complications resulting from DM was 81% which was slightly higher than that of the study in Saudi Arabia (75.62%) (Al Zarea, 2016), India (70.2%) (Shetgar et al., 2015) and slightly lesser than observed in a study done in Kenya (83%) (M' Kiunga et al., 2017). A study done by Kiran and Mendonca (2016) found that 37.4 % of their study participants have heard of ocular complications of DM and only 29.5 % knew that vision can be affected due to DM. Hence, a higher percentage of our participants were aware of ocular and visual complications due to DR compared to other studies.
In our study, even though, the percentage of the population knowing the risk of ocular complication in DM is high, none of the participants knew the type of associated complications and only 49% knew that the vision will be impaired. Moreover, only 35 % population knew the relation between DM duration and the severity of ocular complications. This knowledge level is very low compared to a study done by Khandekar et al. (2010) , in Oman, which was 72.9%. This could also be due to the close-ended question approach used in the later study. Moreover, Kiran and Mendonca (2016), found that 29.5% of the study involving population, knew that increased blood sugar level can affect vision. In contrast, Prabhu et. al. (2015) , observed higher awareness prevalence in diabetic population regarding ocular (72.50%) and visual complications (51%) compared to our study population. This emphasizes the need for further knowledge building exercises within the non-diabetic community.
Knowledge related to the preventive, treatment and other managerial methods 59% felt the importance of ocular examination, once an individual is affected by DM and out of them, 66.10 % stated that they should visit the eye care practitioner only when the vision is affected. This percentage contributes to 39% of the total study population. The felt need of ocular examination is lesser in our study compared to the study done in Saudi Arabia (68.79%) (Al Zarea, 2016).
Alarmingly, we found that 94% of our study participants believe that the eye care visit can be avoided if DM is under control. Anupama et al. (2015) found that 25.3% of their study participants knew the risk factors of DR.
Majority of the participants (88%) agreed that the DR can be prevented with a managed diet. Agreement on the use of medication, laser and surgery as a part of the treatment, was observed to be 29%, 62%, and 70% respectively. Only 14 % population knew that visual rehabilitation can be used as a managerial option for the irreversible visual impairment occurred due to the condition. However, all the study participants did not know the type of available visual rehabilitation modes.
In summary, the study has found higher awareness about DR, but the variation in, the knowledge about the condition, preventive, treatment and managerial modes is observed. Community awareness and knowledge regarding this condition are crucial to support and ensure the success of the national level diabetic program and to reduce the burden of DR. Educating the population about the importance of early diagnosis, need for regular follow-ups and available prevention and treatments plan related to DR can be important.
Future directions
Further studies can be repeated with the higher sample size and in different parts of Oman. Though this study has focused only on the evaluation of awareness and knowledge of the involved participants, it is also important to identify community attitude and practices towards the condition. Moreover, there is a need to evaluate the knowledge, attitude, and practices of the medical professionals and especially primary eye care professionals (Raghad & Fadwa, 2017) regarding the condition. As effective DR, related health promotion or education is vital, community perception towards the availed material can be important to assess. This could help in designing future educational resources, activities or performing necessary modifications.
Conclusion
There is higher awareness about DR among the study population. However, DR related knowledge variability was observed with respect to its ocular effects, prevention, treatment and other managerial modes. Hence, there is potential for conducting DR related health education and health promotional programs. Similar studies involving higher sample size, rural population, primary health care professionals and in different governorates can be useful.
